Improvement of aqueous solubility and rectal absorption of 6-mercaptopurine by addition of sodium benzoate.
The solubility of 6-mercaptopurine (6-MP) in water increased as the concentration of sodium benzoate or sodium hippurate in the solution increased. The solubility of 6-MP in 20% (w/v) sodium benzoate or sodium hippurate solution was about 6-fold larger than that of 6-MP alone. The stability constant of the soluble complex of 6-MP with sodium benzoate was estimated to be 2-8 M-1 from (1) phase-solubility study and (2) analysis of chemical shifts observed in 1H-NMR. Partition of 6-MP from the saturated solution to n-octanol was also greatly increased by the addition of sodium benzoate or sodium hippurate, the degree being less in the latter. Administration of 6-MP with 20% (w/v) sodium benzoate to rat rectum resulted in enhanced absorption and the area under the plasma concentration-time curve was comparable to that obtained by intravenous administration (bioavailability = 100%), while the bioavailability after intrarectal administration of 6-MP with 20% (w/v) sodium hippurate was only 9%. The reason for the difference was discussed.